R ecently, a reader requested a discussion of the issue of cause and effect in research variable relationships. This subject is immensely complex in the overall nature of research; however, a brief overview of salient points is provided.
When conducting research, much of what the scientific researcher is concerned about is directed toward developing an understanding of cause and effect relationships. Researchers believe that in order to actually solve problems it is important to discover the antecedent factor(s) and determine why things are the way they are. Examining relationships between variables is fundamental to the research process. However, it is important to note that variables can be related to one another but not have a causal relationship.
Research shows that heart disease may be caused by several factors (i.e., smoking, diet, stress). Therefore, a cause and effect relationship exists. However, two variables can be related in a noncausal way, such as an individual's gender and weight. For example, on average men are heavier than women, and one could presume that John would be heavier than Mary. However, we do know that the relationship between gender and weight is not ABOUT THE AUTHOR:
perfect and some women are heavier than men. Thus, we cannot really say that gender causes weight, only that a relationship exists, sometimes referred to as a functional rather than causal relationship (Polit, 1995) .
In any investigation of causal relationships, it is extremely important to understand the concept of research control. Research control is concerned with holding constant the possible influences on the dependent variable under investigation so that the true relationship between the independent and dependent variables can be understood (Polit, 1995) . In other words, research control attempts to eliminate any contaminating factors that might otherwise obscure the relationship between the variables of interest.
For example, suppose that the researcher is interested in studying whether a certain type of occupational chemical exposure causes women to have spontaneous abortions. Although inconclusive, there is some evidence from existing animal studies to support this hypothesis. However, the question is whether the chemical exposure itself causes the outcome or whether other mechanisms mediate the relationship between the chemical exposure and spontaneous abortion. In this exam-pIe, the researcher must design a study to compare birth outcomes in two occupational groups (exposed and unexposed), such as women who work in different departments. In the design, the researcher must control for other related factors or competing variables, such as smoking and prenatal care (although there are numerous possibilities) that could affect the outcome (dependent) variable, spontaneous abortion.
If the two factors (or others) are not controlled, then one cannot be certain that any observed relationship between the occupational chemical exposure and birth outcome could be caused by the exposure itself. In other words, the study must be designed in such a way that the two extraneous variables (smoking, prenatal care) are comparable in the two groups. Therefore, eliminating from the study women who smoke and examining like groups in terms of number of prenatal visits received (i.e., 1-3, 4-6, >6 visits) will build comparability into the two groups. Thus, if the birth outcomes differ in the two groups, the investigator is in a position to begin to explain the relationship between variables and determine if the exposure influenced the birth outcome.
While 
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Manipulation involves doing something, often an intervention or treatment (i.e., giving a drug, using a teaching approach, counseling), to some of the subjects in the study (experimental group) to see the effects.
True experiments always require the use of control groups (i.e., the group who does not get the intervention) to compare the performance of the two groups on the same measure. For example, you might be interested in examining if a certain type of educational instruction is effective in changing work practice behaviors related to blood and body fluid exposures. The experimental group would get the intervention, the control group would not, and results would be measured. Randomization requires that the investigator assign subjects to a control and experimental group on a random basis so that each group has the same or equal chance of being placed into the experimental or control groups, thus reducing selection bias.
In addition to determining the type of research design used, samples rather than total populations are usually used in the design. Sampling approaches and sample size are important to the overall study framework in specifying the sample's representativeness to the total population and thus for interpretation and generalizability of the findings. Probability sampling, wherein individuals are randomly selected to participate in the study, is the only viable method of obtaining truly representative samples (Polit, 1995) . The superiority of probability sampling lies in its avoidance of conscious or unconscious biases. If all of the elements in the population have an equal probability of being select-COR N E R ed, then the likelihood is high that the resulting sample will do a good job of representing the population.
Sample size is a major concern to researchers and is a complex issue that requires detailed discussion. Various techniques can be performed to determine appropriate sample sizes to test differences between groups but, in general, as the sample size increases so does the power of the analysis. The larger the sample, the more representative of the population it is likely to be. Smaller samples will tend to produce less accurate estimates and reflect a larger sampling error. Too often, researchers tend to interpret and generalize their findings to the larger population, when in fact the sampling frame and sample size do not support these types of conclusions. The application of sample size calculations, or power analysis, would probably greatly enhance the actual significant findings and provide for more meaningful conclusions.
In summary, the occupational health nurse researcher can play a major role in the conduct of research, particularly in beginning to examine cause and effect relationships. Cause and effect relationships are very complex and require the investigator to detail an appropriate research design and use effective sampling procedures and adequate sample sizes. By doing so, study results can have significant impact on changing or improving practice and thereby improving worker health and safety. Polit, D., & Hungler B. (1995) . Nursing research: Principles and methods. Philadelphia: J.B. Lippincott.
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